Purpose: To examine whether Army community members participating in a best-practice based workplace health promotion program (WHPP) experience goal-moderated improvements in health-related outcomes.
Purpose
The US Army must maintain a healthy force that has the physical, mental, emotional, and behavioral capabilities to adapt to and cope with adversity. Unhealthy lifestyles and behaviorincluding inadequate physical activity, poor dietary habits, and chronic stress-are prevalent among Army community members and undermine the Army's ability to maintain a healthy force. Among Active Duty Army personnel, 69% and 57% report engaging in recommended amounts of moderateintensity and vigorous-intensity aerobic activity, respectively, 75% report engaging in recommended levels of strength training, only 4% to 10% report consuming fruits and vegetables at least 3 times per day, and 45% report an overall high level of stress. [1] [2] [3] [4] Unhealthy lifestyles and behaviors often culminate in overweight and obesity, [5] [6] [7] and elevated rates of overweight and obesity have been observed among Active Duty Army (52% and 16%, respectively), 4 military retirees (38%-39% and 22%-33%, respectively), and family members of Active Duty military (27% and 20%, respectively). 8 Unhealthy behaviors and weight impede soldiers' ability to meet Army body composition standards, which puts them at risk for nondeployment or discharge, increases soldiers' lifetime risk of developing behaviorally mediated chronic diseases, 9, 10 and may lower productivity. 11, 12 Together, weight-related medical problems and productivity losses were estimated to cost the Military Health System's TRICARE program an unsustainable $3.3 billion in fiscal year 2014. 13 As an employer, the US Army can do a great deal to address the prevalence of unhealthy behaviors and associated chronic disease risk throughout the Army community. The literature on Workplace Health Promotion Programs (WHPPs) offers valuable insight into how population-wide health can be impacted in a work setting. Multiple studies, systematic reviews, and meta-analyses converge on the conclusion that WHPPs can improve employees' health-related behaviors and mitigate chronic disease risk factors. [14] [15] [16] [17] [18] [19] [20] [21] [22] As part of a comprehensive plan to transition the Army toward a proactive, preventionfocused system for health, the Army Office of the Surgeon General tasked the Army Public Health Center (APHC) with developing and implementing a standardized workplace wellness education model to deliver synchronized, primary prevention services to the Army community.
The Army Wellness Center (AWC) model was designed to deliver individual-and group-based health education services that promote and sustain healthy lifestyles and improve overall well-being among Army community members-including Active Duty Soldiers, family members, retirees, reservists, and civilians. The model is based on principles of the transtheoretical model, 23 the health belief model, 24 and the social ecological model. 25, 26 The AWC health educators (HEs) deliver the model by conducting health assessments, providing feedback and education, and coaching their clients through 6 core programs. The core programs are Health Assessment Review (HAR), Physical Fitness, Healthy Nutrition, Stress Management, Tobacco Education, and General Wellness Education. Army Wellness Center clients begin their participation in the program by completing an initial HAR in which they self-report on their health status and health risk factors and with which AWC HEs use to assess health risks and guide clients through one or more of the remaining 5 core programs. Clients schedule appointments with HEs to participate in various goal-related health assessments, health coaching sessions, and health education classes and are encouraged to return for follow-ups ( Figure 1 throughout the world over time. The strategic implementation goal is for AWCs to be located on installations with the highest concentration of soldier populations, which are generally known as Forces Command installations. Each AWC is staffed with a dedicated team of allied health professionals that includes a director, HEs, and health promotion technicians. The number of HEs assigned to each AWC is based on the size of the beneficiary population on the installation. Staff members hold National Commission for Certifying Agency recognized credentials-from the American College of Sports Medicine, the National Commission for Health Education Credentialing, the National Strength and Conditioning Association, and the American Council on Exercise-and are educated in theories of behavior change. [23] [24] [25] [26] [27] They are trained to provide motivational interviewing-based health coaching 28 and assessment of health risks with feedback and health education (AHRFþHE).
14 The AHRFþHE involves collecting information about an individual's health-related behaviors or indicators, using that information to identify health risks, and providing feedback and education according to health risks. Dedicated staff, behavior change theory, motivational interviewing, and AHRFþHE are common elements of effective WHPPs 14, 29 and are represented in the core programs that AWCs provide. Table 1 shows an overview of the 6 core program components, assessments/measures, and equipment/tools used. Details about AWC model are outlined elsewhere. 34, 35 The AWC model is applied at all levels of the social ecological model. 25, 26 For instance, AWC staff provide health education and coaching to influence client knowledge and attitudes about health risks (individual level), they contact clients to remind them of appointments and personally stated goals (interpersonal level), they interface with Army Medical Home staff to encourage client referrals from Medical Home providers to AWC staff when appropriate (organizational level), they market their services and provide program monitoring data at local Army community health promotion coalition meetings that are led by installation leaders who collaborate on Army community health and readiness initiatives (community level), and they provide health education and health coaching services to clients to help them meet Army Soldier policy requirements to maintain physical readiness (eg, body composition) standards (policy level).
An initial process and outcome evaluation of the AWC model helped establish the feasibility of model implementation and identified the need to enhance program standardization and data collection. 36 Results suggested that program participation was associated with significant improvements in clients' body mass index (BMI), blood pressure, muscle strength, flexibility, and cardiorespiratory fitness over time. However, potential confounding variables were not measured or incorporated into statistical models, data were not systematically collected, and only 5 AWCs were examined in this initial evaluation. An enterprise information management system has since been developed and implemented to systematically collect data, and 14 additional sites have implemented the AWC model with improved assessment and data collection standardization.
The current public health evaluation addresses limitations identified in this initial evaluation of AWCs. 36 It examines whether AWC clients experience health-related improvements over time after statistically accounting for alternative explanations (eg, client characteristics and program participation measures) and use data systematically collected from more sites. The objective is to assess whether AWC clients experience goal-related changes in their disease risk factors-including body fat, BMI, perceived stress, cardiorespiratory fitness, and blood pressure-after participation in AWC services.
Methods
This evaluation was approved as ethical public health practice by the APHC's Public Health Review Board. All clients signed a health-care records disclosure form explaining that their information could be used or disclosed to government organizations to perform Department of Defense-approved research or evaluation.
Sample
All Army community members are eligible to participate in AWC services, but AWCs are marketed and staffed to serve those who can benefit from increasing their healthy behaviors and lowering their chronic disease risk-which includes, for example, the 17% of Active Duty Soldiers identified as obese. 37 The sample was a cohort of Army community member clients-including Active Duty Soldiers, family members, retirees, reservists, and civilians-who voluntarily began participating in AWC services at one of 19 operational AWCs located on Army installations in the United States and Europe between October and December 2013 (N ¼ 5703). Participation was free and open to all Army community members and participation was not mandated by their command. The sample primarily learned about the availability and accessibility of AWC services through word of mouth from coworkers, friends, or family members and secondarily learned about it through their primary care doctor, health-care provider, or clinic staff ( Table 2 ). Sample cohort data were collected for 1 year after initial participation and data were analyzed in 2015.
Intervention
Army community members initiated participation in the program by contacting their local AWC to make an appointment. Clients completed an initial HAR wherein they completed the American College of Sports Medicine's Risk Stratification for exercise and reported their health-related goals, health-related behaviors (including physical activity level, diet and nutrition habits, and sleep habits), self-efficacy to change health-related behaviors, and readiness to change health-related behaviors. Army Wellness Center HEs used HAR information provided by clients to assess clients' health risks, give clients feedback about those risks, and recommend health assessments, education, and coaching in one or more program areas (Table  1) to help clients address their risks and achieve their goals. The frequency, intensity, and duration of the intervention were based on recommendations made by AWC HEs and agreed upon by clients. General guidance was for clients to reengage or follow-up with the AWC at least once a month, over the course of 3 to 12 months. Reminder e-mails were sent to clients once a month. Figure 1 provides an example workflow for an overweight AWC client.
Measures
A single, centrally managed database that is simultaneously accessible by AWC staff and clients worldwide was used to collect HAR and assessment/measurement data over time. Health Assessment Review data included client demographics, goals, and health-related behaviors-including the 3 healthrelated behaviors of physical activity, (un)healthy food consumption, and sleep. For each health-related behavior, clients self-reported their self-efficacy to change ("I feel confident and competent to improve my ___"; from 1 ¼ almost never true, 7 ¼ almost always true; a ¼ 0.84) and readiness to change ("Indicate your readiness to improve your ___"; from 1 ¼ I won't do it, 6 ¼ I am still doing it; a ¼ 0.81). A general self-efficacy to change health-related behaviors score was calculated for each client by averaging their self-efficacy scores across all 3 health-related behaviors (possible range from 1 to 7), and a general readiness to change health-related behaviors score was calculated for each client by averaging their readiness to change scores across all 3 health-related behaviors (possible range from 1 to 6). These calculated scores were included in regression models as described in the Analysis section. Assessment/measurement data included body fat percentage, BMI, estimated maximum oxygen consumption (:VO 2max ), perceived stress scale (PSS-10, a ¼ 0.89), 33 and blood pressure and were all measured using validated anthropometric or biometric technology by trained HEs (Table 1) .
Design
Changes in risk factors for disease were examined using an intervention group only, pretest/posttest design that focused on clients with at least 1 follow-up assessment and compared their initial to their most recent assessment. We excluded clients without at least 1 follow-up assessment (Table 2) , clients whose body composition was assessed using different tools at each assessment (n ¼ 399), and the top and bottom 0.5% of each dependent variable (n ¼ 9 to n ¼ 51 each) to normalize distributions. Total N's included in analyses and the average number of days between initial and most recent assessment are shown in Table 2 .
Analysis
Data were analyzed across all 19 AWC sites because soldiers/ clients are geographically mobile and thus often begin their participation in AWC services at one location and continue their participation at another. Preliminary analyses identified the health-related goals that clients most commonly set and the availability of initial and follow-up assessment data. To examine whether clients experienced goal-consistent changes after accounting for known associates of these changes, data were entered into mixed model linear regression analyses using SAS 9.2 (Cary, North Carolina). Between-subject factors included clients' goal setting (set or not), sex, age, military status (Active Duty Soldier, family member, retiree, reservist, civilian, or other), general self-efficacy to change health-related behaviors, general readiness to change health-related behaviors, days between initial and most recent assessment, and number of assessments. Within-subject factors included assessment point (initial vs most recent). A 2-way interaction term between clients' goal setting and assessment point examined whether changes from initial to most recent measurement depended on client goal. All continuous predictors were centered at their mean.
Results

Client Characteristics
Clients were mostly Active Duty (64.4%) male (56.8%) soldiers, between the ages of 26 and 35 (37.6%) with an average age of X ¼ 34:6 years, who were most commonly informed about the AWC by a coworker, friend, or family member (26.8%) or primary care doctor, health-care provider, or clinic staff (13.6%; Table 3 ). Clients most commonly set goals to lose body fat (78.3%), lose weight (69.0%), improve general fitness (61.4%), reduce stress (39.2%), and/or lower blood pressure (17.6%; Table 3 ).
Clients reported often, usually, or almost always having the self-efficacy to improve their diet and nutritional habits (70.6%), physical fitness (77.7%), sleep (49.7%), and stress management (66.6%; Table 4 ). They most commonly reported being in the preparation stage (ie, I will do it) with regard to improving their diet and nutritional habits (38.8%), improving their sleeping habits (33.5%), and improving their stress management (39.2%) and in the maintenance stage (ie, I am still doing it) with regard to improving their physical fitness (33.8%).
Do Clients Experience Goal-Related Changes in Risk Factors for Disease?
Body fat. Approximately half of clients (49.0%; n ¼ 530) decreased, 32.8% (n ¼ 355) increased, and 18.2% (n ¼ 197) experienced no change in body fat percentage. In the regression analysis, the assessment point effect was significant, B ¼ À.59, SE ¼ 0.26, t (1059) ¼ À2.27, P < .05, 95% CI: À1.10 to À0.08, but the interaction between assessment point and body fat loss goal setting was not significant (P > .05; Table 4 ). This suggests that clients experienced a significant decrease in body fat between initial (adjusted X ¼ 28:87%, SE ¼ 0.59) and most recent assessment (adjusted X ¼ 28:23%, SE ¼ 0.59, mean difference ¼ À0.64%, percent change ¼ À2.3%, t (1060) ¼ À6.62, P < .001), which was similar in magnitude regardless of whether or not they set a goal to lose body fat.
Weight. Approximately half of clients (46.0%; n ¼ 1018) decreased, 35.1% (n ¼ 777) increased, and 19.0% (n ¼ 422) experienced no change in BMI. In the regression analysis, the assessment point effect was not significant, P > .05, but the interaction between assessment point and weight loss goal setting was significant, B ¼ À20, SE ¼ 0.05, t (2170) ¼ À3.89, P < .001, 95% CI: À0.31 to À0.10 ( General fitness. There were not enough follow-up fitness assessment data to confidently analyze and interpret regression analysis results. However, over two-thirds of clients (68.1%, n ¼ 75) increased, 31.0% (n ¼ 34) decreased, and 0.9% (n ¼ 1) experienced no change in estimated :VO 2max . Overall, clients experienced an average increase of 2.22 mL/kg/min, or a þ5.7 percent change, P < .001.
Blood pressure. Over half of clients (53.8%, n ¼ 1027) decreased, 43.7% (n ¼ 835) increased, and 2.5% (n ¼ 47) experienced no change in total blood pressure. In the regression analysis, the assessment point effect was significant, B ¼ À1.88, SE ¼ 0.46, t (1857) ¼ À4.07, P < .05, 95% CI: À2.78 to À0.97 ( Table 7 ), suggesting that clients experienced a significant decrease in total blood pressure between initial (adjusted X ¼ 204:57, SE ¼ 0.96) and most recent assessment (adjusted X ¼ 206:82, SE ¼ 0.96, mean difference ¼ À2.25, percent change ¼ À1.1%, t(1858) ¼ À5.41, P < .001). Moreover, the interaction between assessment point and blood pressure goal setting was not significant, P > .05, suggesting that the decrease in total blood pressure was similar in magnitude regardless of whether or not clients set a goal to reduce blood pressure.
Discussion
Army Wellness Centers were developed to provide individualand group-based health education and coaching services to improve military preparedness and reduce risk factors for chronic, behaviorally mediated disease. This evaluation examined associations between AWC clients' participation in the program and changes in their risk factors based on their healthrelated goals. Results will be used to help improve AWC services and provide insight into the benefits that may be realized as WHPPs are adapted for and implemented in military settings.
Clients who returned for at least 1 follow-up assessment generally experienced improvements in chronic disease risk factors, often regardless of their goals. Improvements in body fat, BMI, perceived stress, cardiorespiratory fitness, and blood pressure were observed. Results were consistent with multiple studies, systematic reviews, and meta-analyses, concluding that the intervention components commonly included in WHPPs can effectively increase health-related behaviors and reduce risk factors for chronic disease. 14, 15, [17] [18] [19] [20] [21] [22] [38] [39] [40] The magnitude of improvements observed between initial and most recent assessment of body fat, BMI, perceived stress, cardiorespiratory fitness, and blood pressure was generally small and consistent with those observed in studies of WHPPs and health behavior change interventions (d ¼ 0.1-0.4). 15, [17] [18] [19] [20] [21] [22] [38] [39] [40] [41] Although small in magnitude, interventions that have small effects can have important public health relevance when delivered to a large segment of the population. 42 As such, it may be possible to increase AWCs' public health relevance by ensuring that they have a large reach and serve a large portion of the population in need. Even small improvements in weight have been shown to have large positive impact on military readiness. For example, based on US population-level data from the National Health and Nutrition Examination Surveys, a 1% decrease in weight and body fat could increase the size of the US military-age population meeting Army weight and body fat standards, and thereby potentially eligible for military service, by more than 600,000 men and 1 million women. 43 Army Wellness Center clients generally saw improvements regardless of the health-related goals they set out to achieve. One possible explanation for this is that any given healthrelated behavior has the potential to impact multiple outcomes. For example, if a client sets a goal to improve his or her physical fitness and he or she develops health-related behaviors in support of this goal, those behaviors may then also result in improvements in other outcomes, such as perceived stress or blood pressure. 44 Another possible explanation is that participation in AWC services may make health-related behaviors in general more salient, regardless of the specific healthrelated behaviors being coached, and this may result in improvements in risk factors that were not necessarily targeted by clients. 45 When change is made in one behavior, selfefficacy for change in another behavior can increase. 46 On the other hand, BMI improved only among clients with a weight loss goal and perceived stress improved more among clients with a stress management goal. Initial outcome measure differences by client goal may explain why. Clients with a weight loss goal were initially obese on average, whereas clients without this goal were initially normal on average. Similarly, average perceived stress was initially higher among clients with versus without a stress management goal. Thus, there may 
Limitations
This public health evaluation did not include a control or comparison group, which would have permitted causal inferences about AWC participation and improvements. This was partially offset by statistically accounting for known associates of changes in health behaviors and disease risk factors. This limitation will be further addressed during a second phase with the inclusion of control and comparison groups, as the evaluation process involves increasingly rigorous designs over a program's lifecycle. In addition, fewer than 50% of clients had follow-up assessments, limiting the generalizability of findings to those clients who were in need and/or motivated to be reassessed. To mitigate the effects of this limitation, analyses controlled for client self-efficacy and stage of change at program initiation. Relatedly, conclusions about the association between estimated :VO 2max and AWC participation were limited due to a particularly low follow-up assessment rate for this outcome. This may at least partially be attributed to the fact that :VO 2max assessments require longer preparation times and may require more effort than other AWC assessments. For instance, estimated :VO 2max assessments require clients to refrain from food, drink, tobacco, or medication for at least 5 hours prior to assessment and can only be done while the client is active for an extended period of time on a treadmill or stationary bike. In comparison, body fat assessments only require clients to refrain from these same things for 2 hours prior to assessment and can be done while the client is sitting/not active. Thus, it is possible that clients are generally less likely to meet the guidelines for :VO 2max assessment (and thus less likely to be eligible to participate in a follow-up assessment) and/or less likely to want to reengage in the added effort required to participate in :VO 2max assessment follow-ups. Lastly, stress-related outcome data were self-reported and thus susceptible to response bias. However, all other dependent variables were measured using validated anthropometric or biometric technology by trained HEs.
Conclusions
Army community members' participation in the AWC WHPP is associated with improvements in multiple intermediate health outcomes. This finding suggests that the WHPP approach to improving soldiers' risk factors for disease holds promise for improving military members' health and readiness. It also more generally provides a demonstration that theorybased behavior change interventions and other best practices in workplace wellness can be standardized across an enterprise to serve a globally distributed and mobile population in diverse settings. By empowering soldiers through the process of healthy behavior change, AWCs are poised to prepare soldiers for the military challenges of today and decrease disease risk among the Army community members of tomorrow.
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SO WHAT?
What is already known on this topic?
Unhealthy lifestyles among Army community members increase this population's risk of developing behaviorally mediated chronic diseases, culminate in unsustainable health-related costs to the Department of Defense, and challenge the Army's maintenance of a healthy force. [1] [2] [3] [4] [5] [6] [7] [9] [10] [11] [12] Workplace health promotion programs (WHPPs) can effectively reduce health-related risk factors for chronic disease, 14, 15, [17] [18] [19] [20] [21] [22] [38] [39] [40] particularly when they incorporate the best practices of assessing health risks with feedback and health education. 14 
What does this article add?
Little is known about the extent to which best practices in WHPPs can effectively serve a globally dispersed and mobile military community. Although there is a growing literature documenting community health-related issues in military populations, there is less work examining efforts and interventions to address these issues. A WHPP that standardizes best practices to serve Army community members is evaluated for its potential to reduce risk factors for disease using an implementation research approach. Evidence documented herein suggests that WHPPs can provide viable support to Army community members seeking to make health-related improvements.
What are the implications for health promotion practice or research?
A WHPP model that is rooted in best practices, routinely monitored and evaluated, and standardized to serve a geographically dynamic population may be an effective component of a comprehensive strategy to maintain a healthy military force. Additional implementation research is needed to identify barriers and facilitators to WHPP program engagement and reengagement in military settings, and stronger tests of model effectiveness that incorporate comparison or minimal treatment control group designs are also needed. Increasing our understanding of factors underlying Army community member engagement in WHPPs and factors facilitating model effectiveness in this population will help advance military-based health promotion practice.
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